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1 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

2 ✓ ✓ ✓ ✓ ✓ ✓ ✓

3 ✓ ✓ ✓ ✓ ✓ ✓ ✓

4 ✓ ✓ ✓ ✓ ✓

5 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

6 ✓ ✓ ✓ ✓ ✓ ✓ ✓
Traditional 

Assessment ✓ ✓ ✓
Alternative 

Assessment ✓ ✓ ✓ ✓ ✓

C O M M O N  C O R E  S T A N D A R D S

Note: For your reference, the list of California Common Core State Standards abbreviations is on the following page.

7.3.a.—Shaping Natural Systems through Evolution
In this unit, students learn the foundational principles of evolutionary theory, grounded in evidence-
based research and featuring examples of California flora and fauna. Students explore basic ideas about 
adaptation, evolution, and diversity and analyze current scientific studies that introduce the dynamics 
of natural selection. They participate in a lively simulation that highlights the role of genetic variation in 
natural selection. Hands-on activities, such as using maps and other information and examination of a 
banana, examine how human activity influenced evolutionary change in a species. 

 

Shaping Natural Systems 
through Evolution

Science Standard
7.3.a.

7
California Education and the Environment Initiative

Teacher’s Edition

California Education and the Environment Initiative
Increasing Environmental Literacy for K–12 Students…  
Because the Future is in Their Hands

TEACH COMMON CORE STANDARDS 
WITH THE EEI CURRICULUM
Created with your needs in mind, this document shows the correlation between the EEI Curriculum and the California Common Core State Standards.  
By teaching the EEI unit lessons in your classroom, you will be simultaneously addressing the Common Core standards depicted in this guide.
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Using the EEI-Common Core Correlation Matrix

The matrix on the front page identifies a number of Common Core standards that are supported by this EEI unit. However, the 
check marks in the matrix do not necessarily signify that the Common Core standards checked will be taught to mastery by using 
this EEI unit alone. Teachers are encouraged to select which Common Core standards they wish to emphasize, rather than teaching 
to every indicated standard. By spending more time on selected standards, students will move toward greater Common Core 
proficiency in comprehension, critical thinking and making reasoned arguments from evidence. Teaching this EEI unit will provide 
opportunities for teachers to implement the shift in instructional practice necessary for full Common Core implementation.

California Common Core State Standards Abbreviations

■ ■■ CCCSS: California Common Core State Standards

■ ■■ L: Language Standards

■ ■■ RST: Reading Literacy Standards in Science and Technical Subjects

■ ■■ SL: Speaking and Listening Standards

■ ■■ WHST: Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects

Note: Since each Common Core standard includes a breadth of skills, in this correlation, the portion of the standard description that is 
featured in the Common Core Standards Applications is cited, using “…” to indicate omitted phrases. For a list of the complete standard 
descriptions, please see the Common Core Reference Pages located on pages 20–21 of this document.

A Note about Speaking and Listening Common Core Standards
Many of the EEI units provide various learning structures, materials, and groupings that lead toward students working in pairs or 
small groups to discuss concepts and ideas. This supports the skill in Speaking and Listening Standard 1 “Participate effectively in a 
range of collaborative discussions (one-on-one, groups…) with diverse partners.” With prior instruction in collaborative discussion 
techniques, students can be placed in pairs or small groups to discuss the lesson topics. To aid in teacher planning, the lessons are 
listed below which include tasks for whole class, pairs/partners, and/or small groups:

■ ■■ Lesson 1: Whole class, partners (optional), 3 groups

■ ■■ Lesson 2: Whole class, partners (optional), groups of 4

■ ■■ Lesson 3: Whole class, 3 groups

■ ■■ Lesson 4: Whole class, groups of 4, partners

■ ■■ Lesson 5: Whole class, 8 groups

■ ■■ Lesson 6: Whole class, partners

National Geographic Resources

■ ■■ Political wall map (Lesson 1 and 4)
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Unit Assessment Options

Assessments Common Core Standards Applications

Traditional Assessment

Students answer a series of multiple-choice and short-answer 
questions.

RST.6–8.2: Determine the central ideas or conclusions of a 
text; provide an accurate summary of the text distinct from 
prior knowledge or opinions.

WHST.6–8.2d: Use precise language and domain-specific 
vocabulary to inform about or explain the topic.

WHST.6–8.9: Draw evidence from informational texts to 
support analysis, reflection, and research.

Alternative Assessment

Evolution Storyboard (Alternative Unit Assessment Master) 
has students develop a visual script—a series of images—
that simply and briefly illustrates the key components of the 
species’ change over time, along with a written description 
that explains the mechanism of natural selection.

Suggestion: Script can be done manually or digitally.

SL.7.5: Include multimedia components and visual displays 
in presentations to clarify claims and findings and emphasize 
salient points.

WHST.6–8.2d: Use precise language and domain-specific 
vocabulary to inform about or explain the topic.

WHST.6–8.4: Produce clear and coherent writing in which the 
development, organization, and style are appropriate to task, 
purpose, and audience.

WHST.6–8.6: Use technology, including the Internet, to 
produce and publish writing and present the relationships 
between information and ideas clearly and efficiently.

WHST.6–8.9: Draw evidence from informational texts to 
support analysis, reflection, and research.
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Lesson 1: Natural Selection and Evolution

Students read about the evolution of pupfish species in California and create a 
class model of natural selection. They predict what kinds of adaptations would 
be selected in different environments and then review vocabulary describing key 
evolutionary concepts.

Shaping Natural Systems through Evolution

34 CALIFORNIA EDUCATION AND THE ENVIRONMENT INITIATIVE I Unit 7.3.a. I Shaping Natural Systems through Evolution CALIFORNIA EDUCATION AND THE ENVIRONMENT INITIATIVE I Unit 7.3.a. I Shaping Natural Systems through Evolution 35 

Lesson 1 

Lesson 1

Natural Selection and Evolution

Students read about pupfish and 
then participate in a natural selection 
simulation, visualizing and predicting 
how the traits of pupfish populations 
are affected in different isolated envi-
ronments. After this lesson, students 
are able to describe the process of nat-
ural selection, a basic mechanism of 

the evolutionary process. This lesson 
also establishes a framework for the 
rest of the unit, which explores the 
role of genetic variation and environ-
mental change in evolution. At the 
end of this unit, the pupfish are revis-
ited to examine the effect of human 
actions on their evolution.

Devil’s Hole pupfish

The theory of evolution, one of the cornerstone concepts of modern biology, explains change 
in the traits of living things over time through the process of natural selection. In this 

introductory lesson, students explore the mechanism of natural selection in order to understand the 
process of evolution. Students examine the evolution of the several species of California pupfish, all 
of which have evolved from a common ancestor that once thrived in ancient inland lakes.

Large ground finch

| Learning Objective

Define evolution and identify 
its causes.

Background
Evolution is the process of change 

over time that results in changes 
in gene frequency and the result-
ing physical, genetic, and behavioral 
characteristics in a population. As 
evolution takes place, different mor-
phological and/or behavioral traits 
can become more common in a par-
ticular population, leading to the 
development of new species over many 
generations—as a result of different 
selective pressures. As characteris-
tics of individuals in populations of a 
single species become very different 
from those of the original population, 
new species may evolve. In this way, a 
common ancestral species can eventu-

ally divide into a diversity of species. 
Some scientists refer to evolution as 

“descent with modification,” which 
encompasses two important concepts. 
First, although natural selection acts 
upon individuals, evolution acts over 
generations of a species or population, 
not on individuals. Second, evolution 
involves changes in the composition of 
a species’ gene pool.

One of the most important 
mechanisms of evolution is natural 
selection. Individuals with some 
variant of an inherited trait, such as 
coloring, the size of a beak, or the 
timing of seed germination, are more 
likely to survive and reproduce in the 
population’s specific environment; this 
is natural selection at work. Organisms 
that are successful at surviving, finding 
mates, and reproducing will be likely 
to pass on their genes to the next 
generation, which will increase the 
frequency of those genes in the gene 
pool. Those that are less successful at 
these tasks will be less likely to pass 
on their genes, which will in turn 
decrease the frequency of those traits 
in the population. In this way, those 
characteristics, or adaptations, that 
allow an organism to successfully 
survive and reproduce in its specific 
environment become more common. 

As natural 
selection acts 
upon multiple 
generations, 
the genetic make-up of populations 
changes. If populations with a 
common ancestor develop in different 
environments with different selection 
pressures for adaptations, over time 
these populations may develop into 
different species.

Consider the following example—a 
population of a species of beetles 
is predominantly green but shows 
variations in individual beetle coloring, 
including a small percentage of brown 
beetles. When, due to industrialization, 
trees die and lose their green foliage, 
brown bark becomes the environmen-
tal condition for the beetle’s habitat. 
Beetles that just happen to have the 
brown variation of coloring are now 
camouflaged and thus are less likely to 
be eaten by birds. Since brown-colored 
beetles are more likely to survive 
than the green-colored beetle, brown 
beetles are more able to reproduce 
and pass on their genes to successive 
generations. Over time, this species 
changes from one of predominantly 
green to predominantly brown beetles 
as the frequency of the genes for brown 
coloring increases in the population.

Adaptation: A change in the body 
or behavior of a species in response 
to a new environmental condition. 
Adaptation occurs over several 
generations.

DNA: Deoxyribonucleic acid, the 
molecule that carries all of the genetic 
information in a living organism.

Evolution: The process by which species 
develop as a result of natural selection 
for beneficial adaptations. Evolution 
occurs over many generations.

Gene: A portion of a DNA molecule 
that instructs the cell to make a 
specific protein.

Gene pool: The variety of genes found 
within a population of organisms.

Habitat: The place where an 
organism lives and meets its needs.

Natural selection: The process 
by which individuals with 
advantageous variations survive and 
reproduce.

Organism: A living thing, such  
as a plant, animal, or other life form, 
capable of metabolic activity and 
reproduction.

Species: Genetically related organisms 
that resemble one another and can 
successfully reproduce.

Trait: A distinguishing characteristic, 
such as color, or behavior, such as the 
ability to run quickly.

| Key Vocabulary

National Geographic Resources
■ ■■ Political wall map

Use this correlation in conjunction with the Procedures located on pages 38–40 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

L.7.4c: Consult…reference materials…
to…determine [a word’s] meaning…

RST.6–8.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 6–8 texts  
and topics.

Step 1: Students compare and contrast different genus of pupfish found around 
California in their Evolution and Diversity Journal 1 (Student Workbook, page 4).

Tip: If Student Workbooks need to be reused from year to year, students should not 
write in them. Some strategies teachers use to preserve the workbooks are:

■ ■■ Have students use binder paper or other lined or unlined paper.

■ ■■ Have students use a sheet protector over the page and write with a  
whiteboard marker.

■ ■■ Do together as a class on a projector or chart paper.

■ ■■ Project the digital fill-in version and do together as a class.

■ ■■ Students use digital devices to fill in the digital version found on the website.

■ ■■ Make student copies when necessary.

RST.6–8.9: Compare and contrast the 
information gained from…multimedia 
sources with that gained from reading a 
text on the same topic.

Step 2: As a class, read California Connections: Pupfish. Stop periodically and 
ask clarifying comprehension questions suggested in Step 2 on page 38 of the 
Teacher’s Edition.

Suggestion: Reading and discussion of questions could be done in pairs, then as a whole 
class, to increase individual student involvement.

Refer to the Reading California Connections Using a Common Core Reading and 
Writing Focus on pages 15–19 to view specific suggestions for integrating Common Core 
standards while reading this selection not only for content, but for text structure as well. 

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

RST.6–8.10: …read and comprehend 
science/technical texts in the grades 6–8 
text complexity band independently and 
proficiently.

SL.7.1c: …respond to others’ questions 
and comments with relevant 
observations and ideas…



COMMON CORE CORRELATION GUIDE FOR UNIT 7.3.a. 5

Student Tasks Common Core Standards Applications

Step 2 (Continued):

Suggestion: In addition to providing support for Reading Literacy standards, the 
California Connections selection provides a writing model for the Writing Literacy 
standards. As students read for content, explicitly point out the text structures the author 
uses to convey the information. Once familiar with the process, students can identify 
these structural elements as they read independently.

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

RST.6–8.10: …read and comprehend 
science/technical texts in the grades 6–8 
text complexity band independently and 
proficiently.

SL.7.1c: …respond to others’ questions 
and comments with relevant 
observations and ideas…

Steps 3 and 4: Organize students into three groups based on a different 
Environment Table. Students complete Part 1 of Evolution of Pupfish (Student 
Workbook, pages 5–8), describing different traits of the pupfish in their section of 
the lake. Student volunteers share their answer to the whole class.

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

SL.7.4: Present claims and findings…, 
emphasizing salient points in a focused, 
coherent manner with pertinent 
descriptions, facts, details, and 
examples…

Steps 6 and 7: Students complete Part 2 of Evolution of Pupfish. Each group is 
given an Environment Card, then students rotate among different environment 
tables.

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

RST.6–8.9: Compare and contrast the 
information gained from…multimedia 
sources with that gained from reading a 
text on the same topic.

SL.7.2: Analyze the main ideas and 
supporting details presented in diverse 
media and formats (e.g., visually, 
quantitatively, orally) and explain how 
the ideas clarify a topic, text, or issue 
under study.

WHST.6–8.1b: Support claim(s) with 
logical reasoning and relevant, accurate 
data and evidence that demonstrate an 
understanding of the topic or text…

Step 8: Students discuss their findings as a whole class. SL.7.1d: Acknowledge new information 
expressed by others and, when 
warranted, modify their own views.

SL.7.4: Present claims and findings…, 
emphasizing salient points in a focused, 
coherent manner with pertinent 
descriptions, facts, details, and 
examples…

Step 10: Students return to California Connections: Pupfish, reading the last 
paragraph, and answering clarifying comprehension questions suggested in the 
Procedures for Step 10 on page 40 of the Teacher’s Edition.

Suggestion: Reading and discussion of questions could be done in pairs, then as a whole 
class, to increase individual student involvement.

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

RST.6–8.10: …read and comprehend 
science/technical texts in the grades 6–8 
text complexity band independently and 
proficiently.
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Student Tasks Common Core Standards Applications

Step 10 (Continued): SL.7.1c: …respond to others’ questions 
and comments with relevant 
observations and ideas…

Step 11: Students complete Part 3 of Evolution of Pupfish. WHST.6–8.2b: Develop the topic with 
relevant, well-chosen facts, definitions, 
concrete details, quotations, or other 
information and examples.

WHST.6–8.2d: Use precise language and 
domain-specific vocabulary to inform 
about or explain the topic.



COMMON CORE CORRELATION GUIDE FOR UNIT 7.3.a. 7

Lesson 2: Evidence of Evolution

Students analyze an example of evolutionary change in a California species of snail 
and take brief notes on the process of evolution. They compare four examples of 
evolution from current research in evolutionary biology and explain the mechanism 
of natural selection.

Shaping Natural Systems through Evolution
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Lesson 2 

Lesson 2

Evidence of Evolution
In Lesson 2, students refine their understanding of evolution and its causes. They start by 

analyzing an example of evolution in a California species, the Tegula snail, using this example 
as a lens to investigate the mechanism of natural selection. Next, students organize their 
thinking by taking notes from a mini-lecture on evolution.

These notes help summarize what 
students have already learned and 
provide a framework for the next 
several lessons of the unit. Students 
read about evolution research 
projects, in which they use text and 
visuals to understand four current 

research projects in evolutionary 
biology. These projects, examining 
mosquitoes, guppies, crickets, 
and bacteria, are all examples 
of evolutionary change that has 
occurred in various species in the 
past 30 years. By the conclusion of 

this lesson, students appreciate how 
scientists conduct experiments and 
analyze evidence to draw conclusions 
about the mechanisms of evolution 
and reflect on the role of natural 
selection in this process.

Tegula snail

| Learning Objective

Define evolution and identify 
its causes.

Background
In the mid-1800s, Charles Darwin 

and Alfred Wallace proposed the 
idea of natural selection, a break-
through in understanding the 
process of evolution. They suggested 
that those organisms with traits best 
adapted to a particular environment 
would be most likely to pass on those 
traits to offspring, causing gradual 
changes in form and behavior of 
species over many generations.

The phrase “survival of the fittest” 
is often used as a synonym for 
Darwin’s description of “natural 
selection” but most modern 
biologists no longer use it. (This 

phrase was coined by Herbert 
Spencer five years after the 
publication of The Origin of Species.) 
Such wording fails to acknowledge 
the importance of inheritance in 
natural selection. Mere survival 
is insufficient to pass on genetic 
material and traits to offspring; what 
matters even more is reproductive 
success. The fittest organism will 
not pass on any genes if it is unable 
to reproduce, and its traits will 
not appear in future generations. 
Selection requires not just survival, 
but also mate attraction and 
reproduction. Spencer’s phrase 
also suggests that natural selection 
promotes the “fittest,” or a perfect 
fit for an environment. In reality, if 
an organism’s genes are merely good 
enough to allow it to survive and 
reproduce, these genes will appear 
in the next generation, even if they 
do not represent perfection. A better 
summary might be “survival and 
reproduction of the fit enough.”

Natural selection relies not only 
upon inheritance and reproductive 
success, but also upon variation. 
This variation comes from genetic 
mutations. Most mutations occur 
when DNA is not copied correctly  
at the cellular level. Some mutations 
have no effect on an organism; many 

of these occur 
in non-coding 
regions of the 
DNA molecule. 
On the other hand, some mutations 
turn out to be harmful, or even 
lethal. Occasionally, a mutation 
or a series of mutations can be 
beneficial, resulting in a favorable 
adaptation. A cell cannot create 
new adaptations just because those 
adaptations would work well in a 
particular environment. Mutations 
themselves are random, but the 
selection of newly appearing traits is 
not random, determined instead by 
how well the characteristic allows an 
organism to survive and reproduce.

Heritable: The types of traits that can 
be passed from parent to offspring 
through the genes.

Inheritance: The process by which 
genetic traits are passed from 
parents to offspring.

Mutation: A change to an  
organism’s DNA sequence.

Population: The number of 
individuals of a species in an area.

Protective coloration: An adaptation 
by which an organism’s color makes 
it less noticeable to predators.

Reproduction: The process an 
organism goes through to produce 
new individuals of its own kind.

Sexual reproduction: The type of 
reproduction whereby offspring 
inherit genes from both parents.

Variation: Differences in genetic or 
behavioral traits within a species.

| Key Vocabulary

Model of DNA strand

Use this correlation in conjunction with the Procedures located on pages 60–61 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

L.7.4c: Consult…reference materials…
to…determine [a word’s] meaning…

RST.6–8.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 6–8 texts  
and topics.

Steps 1 and 2: Students independently read Part 1 of Notes About the Tegula Snail 
(Student Workbook, page 6), complete Evolution and Diversity Journal 2 (Student 
Workbook, page 9), and discuss their findings with a partner or small group. Then 
read Part 2 and answer clarifying comprehension questions as a whole class.

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

RST.6–8.10: …read and comprehend 
science/technical texts in the grades 6–8 
text complexity band independently and 
proficiently.

SL.7.1c: …respond to others’ questions 
and comments with relevant 
observations and ideas…

Step 3: Students continue to fill out Evolution and Diversity Journal 2 while the 
teacher projects Evolution Notes 1–3 (Visual Aids #4–6).

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

WHST.6–8.8: Gather relevant 
information…and…paraphrase the 
data…
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Student Tasks Common Core Standards Applications

Steps 5 and 6: In groups of 4, students read about each research project and use 
the information to individually complete the chart Evidence of Evolution (Student 
Workbook, page 10). When finished, they share their charts with the class.

SL.7.1: Engage effectively in a range 
of collaborative discussions (one-on-
one, in groups, and teacher-led) with 
diverse partners on grade 7 topics, texts, 
and issues, building on others’ ideas and 
expressing their own clearly.

SL.7.4: Present claims and findings…, 
emphasizing salient points in a focused, 
coherent manner with pertinent 
descriptions, facts, details, and examples; 
use appropriate eye contact, adequate 
volume, and clear pronunciation…

WHST.6–8.8: Gather relevant 
information from multiple print…
sources (primary and secondary),…
and…paraphrase the data and 
conclusions of others…CA
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Lesson 3: Simulating Variation and Natural Selection

Students look at examples of variation in traits. They participate in a simulation of 
natural selection, creating model bird beaks and using them to compete for food 
in different simulated environments. They explore what happens when a new 
mutation creates additional variation.

Shaping Natural Systems through Evolution
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Lesson 3 

Lesson 3

Simulating Variation  
and Natural Selection
Variation is one of the key components in the process of natural selection. Differences among 

the environments that populations of an organism occupy can favor different variants of a 
given trait. These differences can, over time, lead to adaptations within a particular population.

In Lesson 3, students experience 
the role of variation in natural 
selection through participation in an 
active simulation. Students preface 
this activity by examining variation 
first in the human species and 
then in Darwin’s finches. Students 
use origami to create a variety of 
bird beak sizes, highlighting the 

idea that a single trait can show 
variation in a single species. Using 
their handmade beaks like finger 
puppets, students compete against 
one another in different simulated 
environments to experience how 
natural selection acts on different 
variations of a trait and how natural 
selection is dependent upon the 

environment that the organism 
finds itself in. They also explore 
how a new mutation, modeled with 
a different-sized beak, can be either 
beneficial or harmful, depending 
on environmental factors. Through 
this lesson, students kinesthetically 
experience the role that variation 
plays in natural selection.

Finches on cactus 

| Learning Objective

Describe the influence of 
genetic variation on the 
evolution and diversity of 
organisms.

Background
It is possible for many 

species to evolve from a single, 
common ancestor in response to 
environmental conditions. For 
example, competition for food 
among members of the same species, 
over time, can lead to shifts in the 
frequencies of specific traits in that 
species. This is because, in any given 
species, a single trait will naturally 
show some level of variation in the 
population. This variation is a key 
component of natural selection.

Darwin’s finches provide a classic 
illustration of variation in traits, 
both within and between species. 
When Charles Darwin traveled 
to the Galapagos Islands in the 
1800s, he was amazed to observe 
the diversity of finch species which 
differed in beak size, habitat, and 
diet. At the time, however, he was 
not aware of the significance of 
these finches in supporting his 
theories. These birds were separate 
species, meaning that they could 
not breed with one another, yet 
they all evolved from the same 
ancestral line. In order for this 
to occur, the ancestral species 

of finches must have possessed a 
variety of traits. As the finches flew 
to different island habitats with 
different environmental conditions 
and resultant selection pressures, 
the frequency of certain traits 
in each population changed over 
many generations. These small 
populations of finches eventually 
changed so much that they could no 
longer breed together, and thus they 
became new species.

Consider the well-studied trait of 
beak size, which strongly determines 
what kinds of food a bird can eat. 
Beak structure and even leg and facial 
muscles reflect both the diet and the 
food-foraging habits of birds; more 
specialized eaters will evolve traits 
that are compatible with their food 
source. Recent studies demonstrate 
that the frequency of large beaks in 
a bird population increases when 
environmental conditions offer only 
large, tough seeds for the birds’ food 
supply. This selection pressure gives 
the survival advantage to those birds 

that already have 
beaks suitable 
for eating these 
large, tough 
seeds. Less competitive members of 
the same species may shift to feeding 
on a different type of food, and over 
time this division of food sources 
and foraging habits can lead to the 
formation of new species.

Small ground finch

| Key Vocabulary

Extinct: No longer existing as a 
species or subspecies.

Extinction: The death of all 
members of a species or other taxa.

Speciation: The process through 
which new species are formed.

Subspecies (abbreviation, ssp.): 
A group of organisms within 
a species that has distinct 
characteristics from other 
populations of that species.

Use this correlation in conjunction with the Procedures located on pages 78–80 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

L.7.4c: Consult…reference materials…
to…determine [a word’s] meaning…

RST.6–8.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 6–8 texts  
and topics.

Steps 3–10: Have students explain to a partner what their task is, as described in 
the Student Edition. Students play a game with origami beaks and record their 
data in Variation and Natural Selection. There are 4 rounds to this game, each 
giving a different environmental factor and presenting a genetic mutation.

Suggestion: Some students may not have good spatial awareness, so stop periodically 
and check progress of the groups.

RST.6–8.3: Follow precisely a multistep 
procedure when…performing technical 
tasks.

SL.7.1c: …respond to others’ questions 
and comments with relevant 
observations and ideas that bring the 
discussion back on topic as needed.

SL.7.4: Present claims and findings…
emphasizing salient points in a focused, 
coherent manner with pertinent 
descriptions, facts, details, and 
examples…

Step 11: Students answer the questions on Variation and Natural Selection 
(Student Workbook, pages 12–15).

RST.6–8.9: Compare and contrast the 
information gained from…simulations…
with that gained from reading a text on 
the same topic.

WHST.6–8.1b: Support claim(s) with 
logical reasoning and relevant, accurate 
data and evidence that demonstrate an 
understanding of the topic or text…
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Lesson 4: California’s Diversity: Environmental Factors and Evolution

Students review examples about the environment’s influence on evolution. They use 
maps to identify environmental factors, such as climate, elevation, and geography, 
in different California ecosystems. They read examples of adaptations in California 
species, and match these traits to their corresponding habitats.

Shaping Natural Systems through Evolution
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Lesson 4 

Lesson 4

California’s Diversity: 
Environmental Factors  
and Evolution
In Lesson 4, students explore the connections between environmental factors, adaptations, and 

the evolution of California species. Students begin by reviewing the examples provided in 
Lessons 1 through 3 of the environment’s role in natural selection.

They then examine a collection 
of animal and plant species 
in California, identifying how 
different environmental conditions 
throughout the state have 
influenced species’ evolution and 
diversity. In order to accomplish 
this task, students first develop 
descriptions of several different 
locations in California using a 
series of maps that show differences 
in geography and climate within 

the state. Keeping these different 
geographic sites in mind, students 
then read about and discuss 
different California species, 
examining their different genetic 
traits and matching which species’ 
traits are most suited to which 
environments. As a result of this 
activity, students appreciate how a 
variety of environmental factors has 
contributed to the evolution and 
diversity of species in California. 

This activity prepares students 
to think about how changing 
environmental factors may influence 
the evolution of species.

Background
Out of all of the 50 United States, 

California has the largest number of 
plant and animal species. It also has 
the most endemic species, or species 
that live exclusively in California. What 
accounts for the evolution of so many 

California desert species that are unique to California? 
This diversity can best be explained 
by California’s unique combination 
of environmental factors, including 
climate, geography, and geology.

California has five out of the six 
major climate types described in 
the world, ranging from hot, dry 
deserts to frigid alpine mountaintops. 
California boasts both the highest 
point (Mt. Whitney) and the lowest 
point (Badwater, Death Valley) in 
the continental United States. This 
is significant because differing 
elevations have differing temperatures 
and precipitation patterns. Elevation 
also interacts with local geographical 
features, such as the direction a 
mountain faces or the distance 
between a given ecosystem and the 
ocean. In this way, even locations that 
are at the same elevation experience 
different environmental conditions 
across the state. All of these factors 
result in California being an area with 
a multitude of microclimates.

Similarly, California’s geology is 
extremely diverse, with environments 
ranging from active volcanoes 
through granite rock and limestone 

to sand dunes. The state also has 
an amazing diversity of soil types, 
containing 10 of the world’s 12 soil 
orders. (The soil order taxonomy 
identifies and classifies soils 
according to its properties, such 
as permeability, processes that 
developed the soil, use and vegetation, 
and distribution.) This is important 
to the environment because soils 
affect the types of nutrients and the 
quantity of water available to plants, 
the ultimate “producers” in the food 
chain. California water sources 
include snowpack, lakes, rivers, 
streams, and vernal pools, and these 
also vary significantly in salinity, 
chemistry, flow, and temperature.

The extensive variety of environ-
mental factors produces many 
different habitats that support very 
high levels of biological diversity. 
To survive in this wide range of 
habitats, organisms require an 
equally large number of physical 
and behavioral adaptations. Desert 
life, for example, must be able to 
cope with limited water supplies 
and extreme temperatures, whereas 
alpine species must survive long, 
frigid winters. As such, each habitat 
offers different selection pressures, 
making different traits advantageous 
in different environments. As traits 
are selected in different frequencies 
in different places, new species evolve 

from isolated 
populations. This 
speciation is what 
has led to the 
great diversity of species in California. 
However, it also contributes to 
the fragile nature of California’s 
ecosystems, a situation wherein species 
adapted to very limited habitats can 
go extinct as the result of habitat 
destruction in small areas.

Joshua trees

Climate: The prevailing, average 
weather conditions of a particular 
area over time.

Diversity: A measure of the variation 
of life forms at the genetic, species, 
or ecosystem level.

Elevation: Height above sea level.

Endemic: (noun) Something 
that is only found in a specified 
geographic region. (adjective) 
Occurring naturally in a 
particular region.

Environmental factors: The biotic 
and abiotic components of the 
environment.

Microclimate: The climate of a 
small, specific place as contrasted 
within a larger area.

| Key Vocabulary

| Learning Objective

Identify the role of 
environmental factors on the 
evolution and diversity of 
organisms, and the long-term 
functioning and health of 
natural systems.

National Geographic Resources
■ ■■ Political wall map

Use this correlation in conjunction with the Procedures located on pages 94–95 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

L.7.4c: Consult…reference materials…
to…determine [a word’s] meaning…

RST.6–8.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 6–8 texts  
and topics.

Step 3: Students determine the elevation of their hometown using a map. L.7.4a: Use context (e.g., the overall 
meaning of a sentence or paragraph; 
a word’s position or function in a 
sentence) as a clue to the meaning of a 
word or phrase.

RST.6–8.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

Steps 6–9: Students complete Traits for Survival (Student Workbook,  
pages 17–19) as a group, then in pairs. 

Tip: Step 9 can be done as homework or a continuation of this lesson.

RST.6–8.7: Integrate…technical 
information expressed in words in a 
text with a version of that information 
expressed visually…

RST.6–8.9: Compare and contrast the 
information gained from…multimedia 
sources with that gained from reading a 
text on the same topic.

SL.7.2: Analyze the main ideas and 
supporting details presented in diverse 
media and formats (e.g., visually, 
quantitatively, orally) and explain how 
the ideas clarify a topic, text, or issue 
under study.
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Lesson 5: From Bananas to Prairie Chickens: How Humans Influence Evolution

Students dissect a banana to investigate trait variations in bananas with seeds 
and without seeds. They read an example about how human activities alter the 
environment and reduce genetic variation, and they share information with  
their peers.

Shaping Natural Systems through Evolution
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Lesson 5 

Lesson 5

From Bananas to Prairie 
Chickens: How Humans 
Influence Evolution
Human activities can influence genetic variation in a species, as well as alter the 

environment in which a species lives. In previous lessons, students observed that 
environmental conditions and genetic variation affect the survival or extinction of species or the 
rise of a new species (speciation). Lesson 5 focuses on the roles that humans play in the rate of 
evolutionary change.

Students first dissect a banana, 
noting the absence of seeds or 
observing remnants of seeds. 
Students are asked to consider how 
bananas grow without viable seeds. 
This leads into a discussion of how 
different agricultural practices 

suppress genetic variation within 
a species and the effects this lack 
of variation has in the natural 
selection process. Students 
separate into small groups to read 
about an example of a human 
activity influencing a species’ 

environment and genetic variation. 
In this jig saw cooperative learning 
activity, students become experts 
on their topic and then join new 
groups of students to share their 
expertise with and learn from  
their peers.

Wild bananas

Background
Human activities influence  

evolutionary change by altering 
both the environment and also 
the amount of genetic variation of 
species. In fact, human activities 
can increase rates of extinction by 
destroying or reducing a species’ 
habitat. Consider just a few examples: 
the Martinique parrot became 
extinct when people converted its 
habitat to farmland. Damming of 
the Tennessee River destroyed the 
habitat of the now-extinct arc-form 
pearly mussel. Uncontrolled hunting 
of the Western black rhinoceros 
resulted in its extinction. When 
humans alter environments, some 
endemic species have such limited 
genetic variability that they do not 
have adaptations for survival, and, as 
a result, go extinct.

Human activities also can alter 
levels of genetic variation in a species. 
Reducing variation can put a species 
at risk of extinction, because the 
species no longer has a variety of 
genetic resources that might lead 
to adaptations in the face of new 
environments. Consider the case of 
the American bison. An estimated 
20 to 30 million bison once roamed 

the plains of the United States. By 
1889, hunting had reduced their 
population to little more than 1,000. 
The wild bison population has 
increased since then, but because 
it descended from a small founder 
population, the American bison has 
very low genetic variability. This 
puts the bison at risk from threats 
of new diseases or competition for 
food resources. Humans have tried 

Byproduct: Something, such as 
waste materials or chemicals, 
produced when something else is 
manufactured or consumed.

Clone: An organism that is 
genetically identical to its parent.

Endemic species: An organism 
that is only found in a specified 
geographic region.

Genetic variation: Differences in the 
genetic makeup within a population 
or species.

Purebred: Organisms that result 
from selective breeding for specific 
characteristics over many generations.

Vegetative propagation: Asexual 
reproduction of plants involving 
the use of stems, roots, or leaves, 
rather than seeds or spores, to 
produce new plants.

Viable: Having the potential to 
live, grow, develop, and function 
adequately.

Wild-type: An organism that has 
genes and traits very similar to those 
of other members of the species that 
live in the wild.

| Key Vocabulary

to increase 
variation in 
the bison by 
breeding them 
with cattle. In the United States 
today, most bison are neither 
purebred nor wild-type bison, but 
rather live as livestock on ranches. 
Hunting and agricultural practices 
are just two examples of the wide 
variety of effects that people can 
have on the genetic composition  
and variability of a species.

Human activities that alter 
environments and genetic 
variation can also contribute to 
speciation. For example, when 
humans transport species from 
one continent to another, each 
introduced population faces 
different pressures that alter their 
survival and reproduction rates, 
often forming new species in the 
process. Recent research suggests 
that this is currently happening to 
a species of dung beetles. Having 
been transported by humans to new 
environments, there are generations 
of these insects now, slowly evolving 
into different species.

| Learning Objective

Provide examples of how 
human population growth and 
human activities (for example, 
expansion of communities, 
production and consumption 
of natural resources, the 
operation and expansion of 
human communities, and 
generation of byproducts) can 
affect both genetic variation and 
environmental factors.

Use this correlation in conjunction with the Procedures located on pages 112–113 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

L.7.4c: Consult…reference materials…
to…determine [a word’s] meaning…

RST.6–8.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 6–8 texts  
and topics.

Step 1: Students examine slices of a banana and answer questions posed to them.

Suggestion: Students can discuss the observation of the banana in pairs or small groups 
prior to whole class discussion to increase individual student participation.

SL.7.1c: …respond to others’ questions 
and comments with relevant 
observations and ideas that bring the 
discussion back on topic as needed.

Step 3: In addition to discussing the questions in the Procedures for this step, have 
students discuss the main idea and supporting points as you fill out the Evolution 
and Diversity Journal 5 (Student Workbook, page 20). They can turn to partners 
and share specific points, or do it as a whole class discussion.

Suggestion: Students will use their listening skills in Step 2 to answer the questions posed 
in Step 3.

SL.7.2: Analyze the main ideas and 
supporting details presented in diverse 
media and formats (e.g., visually, 
quantitatively, orally) and explain how 
the ideas clarify a topic, text, or issue 
under study.

SL.7.4: Present claims and findings…, 
emphasizing salient points in a focused, 
coherent manner with pertinent 
descriptions, facts, details, and 
examples…

Step 6: After breaking students into 8 groups, they read their assigned Resource 
Reading and complete the Human Activities and Evolution (Student Workbook, 
pages 21–22) chart for their group’s species.

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

RST.6–8.10: …read and comprehend 
science/technical texts…

WHST.6–8.2d: Use precise language and 
domain-specific vocabulary to inform 
about or explain the topic.

Step 8: Have students use information that they recorded on Human Activities and 
Evolution to present a summary of their reading to their group members.

SL.7.1d: Acknowledge new information 
expressed by others and, when 
warranted, modify their own views.
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Student Tasks Common Core Standards Applications

Step 8 (Continued): SL.7.4: Present claims and findings…, 
emphasizing salient points in a focused, 
coherent manner with pertinent 
descriptions, facts, details, and examples; 
use appropriate eye contact, adequate 
volume, and clear pronunciation…
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Lesson 6: Revisiting the Pupfish: Human Activities and Evolution

Students read the remainder of California Connections: Pupfish from  
Lesson 1. They discuss the influence of human activities on pupfish evolution  
and use flowcharts to summarize and analyze their findings. They describe the 
evolution of another species using the same framework.

Shaping Natural Systems through Evolution
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Lesson 6 

Lesson 6

Revisiting the Pupfish: Human 
Activities and Evolution
As the culminating activity of the unit, Lesson 6 synthesizes student learning from the 

previous lessons. Students draw on their understanding of adaptation, natural selection, 
environmental change, and genetic variation, to summarize how human activities can alter 
reproductive cycles and genetic diversity, and thus, evolutionary processes and the diversity 
of species.

Students revisit the reading on 
pupfish in Lesson 1 to find evidence of 
ways in which people have influenced 
two different species of pupfish. They 

organize their findings on flowcharts 
and summarize how humans have 
influenced the evolution of each of 
these species. Students discuss their 

findings as a class, and then select a 
species they have studied in Lessons 
2 or 4 for analysis. Using flowcharts, 
students independently examine 

Devil’s Hole, Nevada

how people and their activities have 
changed the diversity and evolution 
of their chosen species. By the 
conclusion of Lesson 6, students 
recognize not only the basics of the 
process of evolution, but also the ways 
in which human actions can alter this 
process in natural systems.

Background
As human populations grow, they 

use resources and alter landscapes 
to serve their needs, creating farms, 
cities, and mines, diverting water 
supplies, and consuming resources. 
Either on purpose or by accident, 
people import species into new envi-
ronments. Few areas on Earth remain 
untouched by human activities.

These changes create new 
environmental conditions that may 
alter what kinds of traits are selected 
as adaptations in any given species. 
As a result, the gene frequencies 
in a species’ gene pool may shift 
significantly. Consider the bighorn 
sheep. A range of horn sizes exists in 
any given population. Large horns 
have long been an advantage for rams, 

allowing them to successfully fight 
other rams and gain access to females 
for reproduction. However, hunters 
also prize rams with the largest horns. 
For this reason, rams with the smallest 
horns are least likely to be shot; but 
they are also least likely to win in a 
battle for mates. As a result of human 
hunting activity, rams with the largest 
of the small horns now have a survival 
and mating advantage. If these hunting 
pressures continue for this species, 
the average horn size of bighorn sheep 
will decrease through generations of 
selection against large horns.

Human activities also alter 
the diversity of species. Evidence 
suggests that rates of extinction 
are increasing dramatically due to 
human activities. Even when humans 
do not cause a species’ extinction, 
they may lower its levels of genetic 
variation. When human activities 
reduce a species’ population size, the 
amount of variation in the gene pool 
also decreases. If the population later 
increases, it will take a long time to 
rebuild the level of diversity. This 
means the species is less likely to 
have genetic variations that would be 
adaptive in the face of any particular 

environmental 
change. For 
example, the 
California 
condor population was almost driven 
to extinction by hunting activities, 
eggshell thinning from the pesticide 
DDT, and habitat destruction. 
Recent efforts to prevent extinction 
have included extensive captive 
breeding programs. These efforts 
face significant challenges, however, 
because the small condor population 
has so little genetic variation in its 
small gene pool. All condors alive 
today are the offspring of just 14 birds. 
Whether or not other generations 
will develop enough genetic variation 
to survive further environmental 
challenges is an open question.

California condors

| Key Vocabulary

Human activities: The things that 
individual people, communities, 
and societies do, such as the 
harvesting or extracting of 
materials and the production  
of goods.

| Learning Objective

Describe how human 
activities can affect 
reproductive cycles and 
genetic diversity, and thus, 
the evolution and diversity  
of species.

Use this correlation in conjunction with the Procedures located on pages 128–129 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

L.7.4c: Consult…reference materials…
to…determine [a word’s] meaning…

RST.6–8.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 6–8 texts  
and topics.

Step 1: Students complete the posed questions in their Evolution and Diversity 
Journal 6 (Student Workbook, page 23). When finished, they share their responses 
with a partner.

SL.7.4: Present claims and findings 
(e.g., argument, narrative, summary 
presentations), emphasizing salient 
points in a focused, coherent manner 
with pertinent descriptions, facts, details, 
and examples; use appropriate eye 
contact, adequate volume, and clear 
pronunciation. CA

WHST.6–8.2b: Develop the topic with 
relevant, well-chosen facts, definitions, 
concrete details, quotations, or other 
information and examples.

Step 2: After redistributing California Connections: Pupfish, students answer a 
series of questions posted on chart paper.

Tip: Allow time prior to answering questions for the students to reread and summarize 
with a partner what they have read.

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

Steps 3 and 4: Students reread California Connections: Pupfish and complete  
Part 1 of Summary: Human Influence on Evolution (Student Workbook,  
pages 24–27). When finished, review the answers as a class.

Suggestion: If students reread the article in Step 2, then skip rereading and go directly to 
completing Part 1.

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

Steps 5 and 6: Students analyze how humans have influenced a species they have 
studied during this unit.

Suggestion: This lesson lends itself to a thesis essay, developing the use of support 
claims and phrases that clarify reasons and evidence for supporting the thesis.

RST.6–8.1: Cite specific textual evidence 
to support analysis of science and 
technical texts.

RST.6–8.6: Analyze…an explanation, 
describing a procedure…
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Student Tasks Common Core Standards Applications

Steps 5 and 6 (Continued): WHST.6–8.2d: Use precise language and 
domain-specific vocabulary to inform 
about or explain the topic.

WHST.6–8.9: Draw evidence from 
informational texts to support analysis, 
reflection, and research.

Unit Assessment
Refer to the introduction pages at the front of this document for information regarding the Traditional and Alternative 
Assessments for this unit and their Common Core correlations. 
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California Connections and Common Core

Reading California Connections using a Common Core Reading and Writing Focus

Reading
Science teachers can further enhance the teaching of Common Core Reading Literacy Standards by noting the suggestions 
below and in the following pages while reading the California Connections selection for content. Explicitly teach students to pay 
attention to the structure of the text by noting the following:

■ ■■ Note how the author cites evidence to support main points and analysis. (RST.6–8.1)

■ ■■ Note how the author sets up the central ideas or conclusions; provide an accurate summary of the text distinct from prior 
knowledge or opinions. (RST.6–8.2)

■ ■■ Analyze how the author describes a scientific process or a multi-step procedure. (RST.6–8.3)

■ ■■ Note how the author explains the meaning of key terms, symbols, domain specific words, and phrases. (RST.6–8.4)

■ ■■ Analyze the structure the author uses to organize the text, including how the major sections contribute to the whole and to 
an understanding of the topic. (RST.6–8.5)

■ ■■ Analyze the author’s purpose in providing an explanation or describing a procedure. (RST.6–8.6)

■ ■■ Note how the information in the California Connections text integrates with information provided visually throughout the 
unit in diverse formats, including tables, charts, graphs, diagrams, maps, and quantitative data. (RST.6–8.7)

■ ■■ Distinguish among facts, reasoned judgment based on research findings, and speculation in a text, noting the reasoning and 
evidence used to support the author’s claim. (RST.6–8.8)

■ ■■ When other documents or media sources are included, compare and contrast the information presented in the various formats 
and resources with that from the text, noting how the information contributes to a coherent understanding. (RST.6–8.9)

■ ■■ Note comprehension strategies for understanding the text. (RST.6–8.10)

Note: Standard descriptions from the Reading Standards for Literacy in Science and Technical Subjects are paraphrased and combined, 
using terminology that applies to reading a California Connections selection.

Writing
Many California Connections selections can be used as a model for future student writing tasks applying the Writing Literacy 
Standards by noting how the author structures the text, organizes the ideas, and provides well-chosen relevant and sufficient 
facts, extended definitions, concrete details, quotations, or other information and examples. 

Using the California Connections Selection
The following pages note specific places where the California Connections selection provides examples for specific Writing Literacy 
Standards for Science and Technical Subjects, using this selection as a writing model. They also provide suggestions for teaching 
students to analyze text structure using the Reading Literacy Standards for Science and Technical Subjects. Teachers can incorporate 
more suggestions from the list above. In addition, for teachers of self-contained classrooms, ELA standards are included. 
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California Connections: Pupfish

Lesson 1  |  page 1 of 4 

Pupfish

Devil’s Hole

California’s Changing 
Environment

The strange scene looks 
like something out of a 
science fiction movie. Twice 
every year, desert fish 
biologists meet to count the 
number of pupfish in Devil’s 
Hole. They lower themselves 
into the warm water. They 
adjust their masks and scuba 
tanks. After descending to a 
depth of 80 feet, the divers 
slowly rise past a series of 
limestone shelves. They 
count the tiny pupfish all the 
way up.

Pupfish are tiny desert 
fishes that look a little like 
minnows. Most of them are 
about one inch long. Females 
are yellowish-brown on their  
backs, and males are blue  
and brown with violet-colored 
gills. Biologists believe that the 
ancestors of today’s pupfish 
appeared 20,000 years 
ago. They occupied the 

The team of divers meets at the bottom of a rocky desert hill. They climb up 

to a limestone cave and look down at a deep blue pool. In fact, this pool is so 

deep that no one has ever found the bottom. Devil’s Hole is the home of the 

endangered Devil’s Hole pupfish (Cyprinodon diabolis).

deep inland lakes that once 
covered much of California. 
Here is how biologists believe 
the pupfish appeared.

Twenty-five thousand years 
ago, an intense uplifting and 
tilting of the Sierra Nevada 

mountain range began. 
Volcanoes and earthquakes 
thrust the existing range higher 
and higher. The peaks grew so 
high that they blocked much of 
the rainfall from reaching the 
east side of the Sierras. Over 

RST.6–8.2: Determine the central ideas or conclusions of a text; 
provide an accurate summary of the text distinct from prior 
knowledge or opinions.

Suggestion: After reading each section, ask students to summarize the 
central idea and note how it is conveyed.

RST.6–8.7: Integrate quantitative or technical 
information expressed in words in a text with a 
version of that information expressed visually (e.g., 
in a flowchart, diagram, model, graph, or table).

RST.6–8.1: Cite specific textual evidence to support analysis of 
science and technical texts.

Suggestion: Throughout the selection, have students cite evidence 
that supports what it says explicitly as well as explaining inferences 
that can be drawn. Have students explain the details that work 
together to create inferences.

RST.6–8.5: Analyze the 
structure an author uses to 
organize a text, including 
how the major sections 
contribute to the whole 
and to an understanding 
of the topic.

Suggestion: Lead students 
to notice that this section 
goes back in time to 
describe how the range was 
formed, using a combined 
chronological and cause/
effect organization.
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time, the large inland lakes 
east of the Sierras began to 
evaporate, and many species 
did not have enough habitat to 
survive and became extinct.

As the lakes evaporated, 
they formed many smaller 
ponds, resulting in small 
populations of pupfish that 
were physically isolated from 
each other. Only organisms 
that had the adaptive trait 
to deal with the now-harsh 
environment survived. These 
individuals reproduced, 
passing on their survival 
features to the next generation 
of pupfish. Because each 
desert environment was 
different, or because the 
individuals had different traits 
that allowed them to survive, 
survive, these groups of 
pupfish evolved (speciated) 
into different species with 
unique traits.

Pupfish Adaptations
Today, several species of 

pupfish are found in a few 
isolated ponds, creeks, and 
pools. Salt Creek pupfish 
(Cyprinodon salinus salinus) 
live in the shallow water of Salt 
Creek in Death Valley National 
Park. They are able to live in 
water that is three times saltier 
than any ocean. These pupfish 
hatch in the springtime, when 
rains fill the creek. They grow 
to adulthood in two to three 
months. When they breed, they 
leave their eggs in the algae 
of the streambed. Many of the 

pupfish die in the summertime, 
when Salt Creek dries out.

A few miles south and 
east of Death Valley, near 
Tecopa, California, the 
Tecopa pupfish (Cyprinodon 
nevadensis calidae) lived in 
the salty, warm pools. They 
had survived by eating algae 
in the 108° F water with no 
predators for thousands of 
years. Unfortunately, the 
owner of the hot springs in 
the area built canals and 
bathhouses for visitors in 
the 1940s. He brought in 
mosquito fish to eat the 
Insects that might otherwise 
have bothered his guests. 
After he built the canals, 
the pupfish began washing 
downstream, out of their 
unique habitats. The mosquito 
fish ate the pupfish that did 
not wash away. As result, 
in 1970, the Tecopa pupfish 
was listed as endangered; by 
1978, it was extinct.

California Connections: Pupfish
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Mosquito fish

Devil’s Hole pupfish

WHST.6–8.2c: Use 
appropriate and varied 
transitions to create 
cohesion and clarify the 
relationships among 
ideas and concepts.

RST.6–8.5: Analyze the structure an author uses to 
organize a text, including how the major sections 
contribute to the whole and to an understanding 
of the topic.

Suggestion: Throughout the article, note the 
subheadings and how they contribute to the 
organization of the text.

RST.6–8.1: Cite specific 
textual evidence to 
support analysis of 
science and technical 
texts.

WHST.6–8.1b: 
Support claim(s) with 
logical reasoning and 
relevant, accurate 
data and evidence 
that demonstrate an 
understanding of the 
topic or text…

Suggestion: The author 
makes a claim here. 
What textual evidence 
throughout the article 
supports this claim? 
What is inferred? Is it 
well-supported?
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Ash Meadows National Wildlife Refuge

Devil’s Hole
Devil’s Hole is 35 miles 

east of Death Valley, in the 
Amargosa Valley. From the 
mouth of the cavern, you 
look down on Ash Meadows 
National Wildlife Refuge. The 
refuge was established in 
1984 to protect 13 threatened 
and endangered species, 
including the Devil’s Hole 
pupfish. The National Wildlife 
Refuge also provides a habitat 
for at least 24 other pupfish 
species found nowhere else in 
the world.

There is an abundance 
of water in Ash Meadows. 
An ancient desert aquifer 
stretches for 100 miles just 

below the surface. It feeds 
seven major springs in the 
area. An underground fault 
acts as a dam and forces the 
water to the surface. This 
water is called fossil water, 
because geologists believe 
that it entered the ground 
around 10,000 years ago.

Human Intervention
In the 1960s and 1970s, 

farmers, ranchers, and 
developers made a plan 
to use this precious desert 
water. They planted and 
irrigated crops by pumping 
water from the aquifer. They 
diverted the natural springs. 
All these changes influenced 

the natural systems in the 
area. Native plants, fish, and 
wildlife disappeared.

The tiny pupfish helped 
to create public awareness 
about the problem of water 
diversion. The pupfish are 
dependent on algae to live. 
In Devil’s Hole, they feed and 
deposit their eggs on a small 
limestone shelf where algae 
grow. When the water was 
pumped out of the aquifer 
for irrigation, the water level 
in Devil’s Hole fell below the 
shelf. The algae dried up and 
the pupfish began to die.

In 1967, the Devil’s Hole 
pupfish was declared an 
endangered species. In 

California Connections: Pupfish
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L.7.4b: Use common, grade-appropriate Greek or Latin 
affixes and roots as clues to the meaning of a word 
(e.g., belligerent, bellicose, rebel).

RST.6–8.7: Integrate 
quantitative or 
technical information 
expressed in words in 
a text with a version 
of that information 
expressed visually (e.g., 
in a flowchart, diagram, 
model, graph, or table).

Suggestion: See notes 
on the previous page 
connecting the photos to 
the text and to the visual 
aid used in this lesson.

L.7.1b: Choose among 
simple, compound, 
complex, and compound-
complex sentences 
to signal differing 
relationships among ideas.

L.7.1c: Place phrases and 
clauses within a sentence, 
recognizing and correcting 
misplaced and dangling 
modifiers.

Suggestion: Ask students 
why this threat may cause 
problems for the pupfish.
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1969, the Desert Fishes 
Council brought the issue 
to the people. The Save the 
Pupfish slogan could be seen 
everywhere, from bumper 
stickers to store windows. In 
1972, the people of the United 
States brought a lawsuit 
against land developers and 
the State of Nevada. The 
case went all the way to the 
Supreme Court. Eventually 
the Court ruled in favor of 
the pupfish. It established a 
minimum water level that had 
to be maintained in the pools 
in the area.

Pupfish Population Now
Until 2005, the population 

of pupfish in Devil’s Hole had 
either grown or remained 
stable. The divers counted 300 
to 500 pupfish in 1995. In the 
fall of 2005, however, the count 
suddenly dropped to 85. By the 
next spring, it was under 40. 
What happened to the pupfish? 
Fish biologists do not know. 
They are still studying the 
environment to understand why 
the population decreased.

Biologists know that genetic 
variation in the pupfish allowed  
it to survive geological changes  
10,000 years ago. Since 
then, however, this very small 
population of pupfish has 

existed in complete isolation 
and has had few predators. 
There was little change in the 
pupfish’s environment until 
the late 1960s. For all these 
reasons, biologists think that 
this small, isolated population 
may have very little genetic 
variation. If this is correct, then 
it may be that no individuals 
have the inherited traits that 
would enable them to survive 
changes in the environment.

The divers slowly return to 
the surface of Devil’s Hole. 
They push up their masks 
and talk to one another about 
how many pupfish they found. 
One of the fish experts is still 
leaning over the spawning 
shelf, counting the fish one 
last time. When the verdict is 
in, there are 38 pupfish in the 
warm clear pool. This is the 

same number as last year. 
Even though the number is low, 
the divers sigh with relief. They 
are expecting that the pupfish 
count will be higher in the fall.

Pupfish provide an 
excellent example of how 
evolution occurs, especially 
in isolated populations. 
The disappearing pupfish 
at Devil’s Hole are causing 
experts to ask how changing 
environmental factors affect 
species that are thousands 
of years old. This year, they 
will be checking water quality, 
nutrients, and studying the 
way that the angle of the Sun 
affects the growth of algae 
in the pool. They are also 
looking at raising Devil’s Hole 
pupfish in the laboratory, in 
order to protect this rare little 
fish from extinction.
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Scientists at Ash Meadows National Wildlife Refuge

RST.6–8.1: Cite specific 
textual evidence to 
support analysis of 
science and technical 
texts.

WHST.6–8.1b: 
Support claim(s) with 
logical reasoning and 
relevant, accurate 
data and evidence 
that demonstrate an 
understanding of the 
topic or text…

Suggestion: The author 
makes a claim here. 
What textual evidence 
throughout the article 
supports this claim? 
What is inferred? Is it 
well-supported?

RST.6–8.8: Distinguish among facts, reasoned 
judgment based on research findings, and 
speculation in a text.

Suggestion: Point out the factual evidence in the text 
versus the speculation of the biologist.

WHST.6–8.1e: Provide 
a concluding statement 
or section that follows 
from and supports the 
argument presented.
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California Common Core State Standards Descriptions

Language Standards
■ ■■ L.7.1: Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.

b) Choose among simple, compound, complex, and compound-complex sentences to signal differing relationships  
among ideas.

c) Place phrases and clauses within a sentence, recognizing and correcting misplaced and dangling modifiers.

■ ■■ L.7.4: Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grade 7 reading and 
content, choosing flexibly from a range of strategies.

a) Use context (e.g., the overall meaning of a sentence or paragraph; a word’s position or function in a sentence) as a clue to 
the meaning of a word or phrase.

b) Use common, grade-appropriate Greek or Latin affixes and roots as clues to the meaning of a word (e.g., belligerent, 
bellicose, rebel).

c) Consult general and specialized reference materials (e.g., dictionaries, glossaries, thesauruses), both print and digital, to 
find the pronunciation of a word or determine or clarify its precise meaning or its part of speech or trace the etymology 
of words. CA

Speaking and Listening Standards
■ ■■ SL.7.1: Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse 

partners on grade 7 topics, texts, and issues, building on others’ ideas and expressing their own clearly.

c) Pose questions that elicit elaboration and respond to others’ questions and comments with relevant observations and 
ideas that bring the discussion back on topic as needed.

d) Acknowledge new information expressed by others and, when warranted, modify their own views.

■ ■■ SL.7.2: Analyze the main ideas and supporting details presented in diverse media and formats (e.g., visually, quantitatively, 
orally) and explain how the ideas clarify a topic, text, or issue under study.

■ ■■ SL.7.4: Present claims and findings (e.g., argument, narrative, summary presentations), emphasizing salient points in a 
focused, coherent manner with pertinent descriptions, facts, details, and examples; use appropriate eye contact, adequate 
volume, and clear pronunciation. CA

■ ■■ SL.7.5: Include multimedia components and visual displays in presentations to clarify claims and findings and emphasize 
salient points.

Reading Literacy Standards in Science and Technology Subjects
■ ■■ RST.6–8.1: Cite specific textual evidence to support analysis of science and technical texts.

■ ■■ RST.6–8.2: Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior 
knowledge or opinions.

■ ■■ RST.6–8.3: Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing 
technical tasks.

■ ■■ RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in 
a specific scientific or technical context relevant to grades 6–8 texts and topics.

■ ■■ RST.6–8.5: Analyze the structure an author uses to organize a text, including how the major sections contribute to the whole 
and to an understanding of the topic.

■ ■■ RST.6–8.6: Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment  
in a text.

■ ■■ RST.6–8.7: Integrate quantitative or technical information expressed in words in a text with a version of that information 
expressed visually (e.g., in a flowchart, diagram, model, graph, or table).

■ ■■ RST.6–8.8: Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.

Common Core Reference Pages
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■ ■■ RST.6–8.9: Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with 
that gained from reading a text on the same topic.

■ ■■ RST.6–8.10: By the end of grade 8, read and comprehend science/technical texts in the grades 6–8 text complexity band 
independently and proficiently.

Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects
■ ■■ WHST.6–8.1: Write arguments focused on discipline-specific content.

b) Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of 
the topic or text, using credible sources.

e) Provide a concluding statement or section that follows from and supports the argument presented.

■ ■■ WHST.6–8.2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 
experiments, or technical processes.

b) Develop the topic with relevant, well-chosen facts, definitions, concrete details, quotations, or other information  
and examples.

c) Use appropriate and varied transitions to create cohesion and clarify the relationships among ideas and concepts.

d) Use precise language and domain-specific vocabulary to inform about or explain the topic.

■ ■■ WHST.6–8.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, 
purpose, and audience.

■ ■■ WHST.6–8.6: Use technology, including the Internet, to produce and publish writing and present the relationships between 
information and ideas clearly and efficiently.

■ ■■ WHST.6–8.8: Gather relevant information from multiple print and digital sources (primary and secondary) using search 
terms effectively; assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of 
others while avoiding plagiarism and following a standard format for citation. CA

■ ■■ WHST.6–8.9: Draw evidence from informational texts to support analysis, reflection, and research.
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